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[57] ABSTRACT

A method of retrieving a plurality of records stored in a
database first generates a retrieval data set by selecting a
plurality of records from the database. Then, an item element
of a data item designated from a record in the retrieval data
set is specified, and the difference in item elements between
optional two records is numerically represented and com-
puted as a dissimilarity. Next, the records in the retrieval
data set are plotted and displayed on the display device. At
this time, the records are displayed in such a way that the
distance between the two records of the plotted records
corresponds to the computed dissimilarity, and a new
retrieval data set is specified from the displayed records on
the basis of an object record designated by the user. Thus, a
new retrieval data set can be easily generated within a short
time, with mis-retrieval and unnecessarily entered records
reduced by plotting the records such that the difference
between the records can be readily recognized.
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DATABASE SEARCHING METHOD AND
SYSTEM USING RETRIEVAL DATA SET
DISPLAY SCREEN

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method of searching a
database stored in a computer system, and more specifically
to a method of searching a database while displaying a set
of records to be retrieved.

2. Description of the Related Art

When a database is searched conventionally in a
computer, a record to be retrieved is searched for only by
repeating the processes of designating an item to be
retrieved and retrieval conditions, selecting a record match-
ing the designated item and conditions from the database,
and generating a retrieval data set.

However, the above described searching method often
encounters the following problems (1) and (2) in the early
stages of retrieval.

(1) The record to be retrieved is not in the retrieval data
set (mis-retrieval).

(2) A number of records not related to the retrieval are
detected in the retrieval data set (noise).

To reduce the mis-retrieval (1) above, retrieving opera-
tions are performed two or more times using different items
and conditions so that an object record is retrieved from the
sum of a plurality of retrieval data sets.

However, if data is retrieved in this method, the number
of records in the retrieval data set is considerably large, and
the noise increases correspondingly. When a retrieval data
set having a lot of noise is used, the retrieval time is
extended and the time taken in retrieving a record through
continuous retrieval is also extended, thereby substantially
lowering the retrieval efficiency. Thus, in the conventional
method, it is very difficult to simultaneously solve the
problems (1) and (2).

When a record is searched for by continuously obtaining
retrieval data sets according to the conventional database
searching method, the number of records in a retrieval data
set is rather small. Therefore, when data is continuously
retrieved using different retrieval items and conditions, the
retrieval is performed only in a retrieval data set containing
a small number of records. It is difficult to find the way that
increase the number of records during the retrival session.
Therefore, when the data is being retrieved in the conven-
tional method, it is very hard to continue retrieving the data
by a new method with a new retrieval item and conditions.

SUMMARY OF THE INVENTION

The present invention has been developed to solve the
above described problems, and aims at providing a database
searching method capable of simultaneously solving the
mis-retrieval problem and the noise problem, generating
retrieval data sets, and easily retrieving an object record in
a short time. The present invention further aims at providing
a method for continuous retrieval of data even when a new
retrieval strategy is adopted using a new retrieval item and
new retrieval conditions. It is performed by displaying a
number of records with the relationship among the records
clearly displayed. So it is no need for starting the retrieval
from the beginning.

The retrieval method according to the present invention is
a method of searching a database storing records containing
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2

information about a plurality of items. The method com-
prises the steps of generating a retrieval data set by selecting
a plurality of records from the database; designating one of
the plurality of items as a display item; specifying the item
element corresponding to the displayed item of the plurality
of records in the retrieval data set; computing the difference
in item elements between two records of the plurality of
records contained in the retrieval data set and outputting the
result as a dissimilarity (difference level); and plotting the
plurality of records in such a way that the dissimilarity
corresponds to the distance between the two records.

The system according to the present invention searches a
database storing a plurality of records containing the infor-
mation about a plurality of items. It comprises a database
storage unit for storing a database; a dissimilarity computing
unit for computing the difference between the elements
corresponding to the display items designated from among
the plurality of items and outputting it as a dissimilarity; and
a display unit for plotting the plurality of records in a way
that the dissimilarity corresponds to the distance between the
two records.

The storage medium according to the present invention
stores a program for directing a computer (for example, a
processor 2 in FIG. 2) to perform the above described steps
of the method according to the present invention through a
driver connected to the computer. The storage medium can
be an optical disc, magnetic disk, optical magnetic disk, or
any of various storage media.

According to the present invention, when a record to be
retrieved is displayed, the relationship among the records is
visually determined. Therefore, it is apparent which record
is the most closely related to the object record, even when
the retrieval data set contains a large number of records, to
avoid mis-retrieval. As a result, the object record can be
searched for in a short time without mis-retrieval.
Furthermore, since a retrieval data set can be searched with
a large number of records contained in it by this method,
data can be continuously retrieved using the same retrieval
data set even if a new retrieval standard is adopted. Thus, the
object record can be retrieved in a considerably short time.

The present invention can also plot a plurality of records
on a display device in a one-, two-, or three-dimensional
diagram, in such a way that the dissimilarity between two
records may correspond to the distance between them. Thus,
the dissimilarity between one object record and another
record can be easily displayed on the display screen. Since
it is very easy to set a scope in which a retrieval data set can
be generated on the display, by referring to an object record,
the next step in the retrieving process can be entered within
a short time.

When a display item is a quantitative item, for example,
a date, etc., the dissimilarity is obtained as a square root of
a difference between the elements corresponding to the
display items of records, or as an absolute value of a
difference. Especially, if the display item refers to an item
comprising a plurality of categories such as a classification
code, etc., then the element corresponding to the display
item of a record is weighed in a way that a portion corre-
sponding to a larger category in the element is heavier in
weight, and the weighed element is represented numerically.
The square root or absolute value of the numerically repre-
sented difference is processed as a dissimilarity.

When a display item refers to a set of identifiers or proper
nouns, the dissimilarity is represented by a reciprocal (1/
(1+x)) of a value obtained by adding 1 to the number (x) of
elements commonly contained in two records.
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When a display item refers to a name or an item contain-
ing a document, for example, an abstract, the dissimilarity is
represented by a reciprocal (1/(1+x)) of a value obtained by
adding 1 to the number (x) of words or key words commonly
contained in the two records, in all words or key words
containing synonyms contained in the two optional records.
In this case, the dissimilarity can be represented by a
reciprocal (1/(1+x)) of a value obtained by adding 1 to the
sum (x).

According to the present invention, a retrieval data set can
be determined based on a plurality of display items. In this
case, the dissimilarity between the optional two records is
obtained for each item by the above described methods.
Then, a mean value and a dispersion value of the obtained
dissimilarity are computed for each item, and the dissimi-
larity is normalized using the mean value and dispersion
value. The normalized dissimilarity is added to another
dissimilarity corresponding to the same two records to be a
synthetic dissimilarity between the two records. All records
are plotted in a way that the synthetic dissimilarity may
correspond to the distance between the two records. The
normalized dissimilarity is added to another dissimilarity
after being weighed.

Since data can be retrieved simultaneously in consider-
ation of a plurality of items, a retrieval result can be
displayed and determined on one screen display (data has
been conventionally retrieved on a plurality of screen
displays), thereby substantially reducing the retrieval time.

According to the present invention, a contradiction, indi-
cating the inconsistency between the positions of the plotted
records and the dissimilarity between the records, can be
displayed. Thus, the user can be informed to what extent the
dissimilarity between the records is reflected in the dis-
played positions of the records. If the contradiction is large,
the user can re-plot the data to select the positions of the data
and reduce the contradiction. As a result, the user can
correctly retrieve data in a short time.

The contradiction can be numerically displayed on the
record display screen, or displayed on a bar graph.
Furthermore, the contradiction can be represented by a color
assigned to a plurality of records or a color of the back-
ground. At this time, the correspondence list between the
colors and the levels of the contradiction can also be
displayed. Displaying the contradiction by the above
described methods allows the user to be easily and visually
informed of the contradiction. Thus, the retrieval effective-
ness can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flowchart showing the basic configuration for
the database searching method according to the present
invention;

FIG. 2 shows the configuration of the system for realizing
the present invention;

FIG. 3 is a flowchart showing the dissimilarity computing
process according to the database searching method of the
present invention;

FIG. 4 is a flowchart showing the two-dimensional plot-
ting process according to the database searching method of
the present invention;

FIG. 5 is a flowchart showing the new retrieval data set
generating process according to the database searching
method of the present invention;

FIG. 6 shows an example of the display of the retrieval
data set when only the application filing date is designated
in the database searching method according to the present
embodiment;
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FIG. 7 is an enlarged view of the peripheral area R1 of the
object record 0016 shown in FIG. 6;

FIG. 8 is an enlarged view of the peripheral area R2 of the
object record 0038 shown in FIG. 6;

FIG. 9 shows an example of the display of the retrieval
data set when only the publication date is designated in the
database searching method according to the present embodi-
ment;

FIG. 10 is an enlarged view of the peripheral area R3 of
the object record 0016 shown in FIG. 9;

FIG. 11 is an enlarged view of the peripheral area R4 of
the object record 0038 shown in FIG. 9;

FIG. 12 shows an example of the display of the retrieval
data set when only the Applicant is designated in the
database searching method according to the present embodi-
ment;

FIG. 13 shows an example of the display of the retrieval
data set when only the Inventor is designated in the database
searching method according to the present embodiment;

FIG. 14 is an enlarged view of the peripheral area RS of
the object record 0038 shown in FIG. 13;

FIG. 15 is an enlarged view of the peripheral area Ré of
the object record 0016 shown in FIG. 13;

FIG. 16 shows an example of the display of the retrieval
data set when only the international patent classification
code is designated in the database searching method accord-
ing to the present embodiment;

FIG. 17 is an enlarged view of the peripheral area R7 of
the object records 0016 and 0038 shown in FIG. 16;

FIG. 18 shows an example of the display of the retrieval
data set when only the name is designated in the database
searching method according to the present embodiment;

FIG. 19 is an enlarged view of the peripheral arca R8 of
the object records 0016 and 0038 shown in FIG. 18;

FIG. 20 shows an example of the display of the retrieval
data set when only the abstract is designated in the database
searching method according to the present embodiment;

FIG. 21 shows an example of the display of the retrieval
data set when the international patent classification code and
name are designated in the database searching method
according to the present embodiment;

FIG. 22 is an enlarged view of the peripheral area R9 of
the object records 0016 and 0038 shown in FIG. 21;

FIG. 23 shows an example of selecting a record by
designating the object record and distance in the database
searching method according to the present embodiment;

FIG. 24 shows an example of selecting a record by
designating the area in the database searching method
according to the present embodiment;

FIG. 25 shows an example of selecting a record by
pointing to an object record in the database searching
method according to the present embodiment;

FIG. 26 shows an example of displaying a retrieval data
set when the contradiction is large in the database searching
method according to the present embodiment;

FIG. 27 shows an example of displaying a retrieval data
set when the contradiction is medium in the database search-
ing method according to the present embodiment; and

FIG. 28 shows an example of displaying a retrieval data
set when the contradiction is small in the database searching
method according to the present embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 is a flowchart showing the basic configuration of
the database searching method according to the present
invention.
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As shown in FIG. 1, the database searching method
according to the present invention generates a retrieval data
set by selecting a plurality of records from a database
comprising a plurality of records having the information
about a plurality of items (step S0), designates a display item
as a reference in displaying a record (step S1), and specifies
the record element corresponding to the display item des-
ignated from among the plurality of the selected records
(step S2). The plurality of the records can also be selected by
specifying a retrieval data set by a conventional method.
Furthermore, a record element can be directly specified for
a plurality of records in the database.

Then, the difference between the specified record ele-
ments of two records in a plurality of records is represented
numerically, and computed as a dissimilarity (step S3).
Then, the records are plotted and displayed in a way that the
computed dissimilarity corresponds to the distance between
the two corresponding records (step S4). Then, one of a
plurality of plotted records is specified as an object record
(step S5), and a new retrieval data set is generated by
selecting a record group from the plurality of plotted records
(step S6). Records are continuously retrieved in the new
retrieval data set (step S7).

FIG. 2 shows the configuration of the system for realizing
the database searching method according to the present
invention.

The present system comprises a database 1 for storing a
plurality of records; a processor 2 of a computer for retriev-
ing a plurality of records stored in the database 1; and a
terminal 3 provided with a display device 4 for displaying a
retrieval state and retrieval result obtained by the processor
2. The database 1 stores a plurality of records containing the
information corresponding to a plurality of items.

Described below in detail is the function of the processor
2. The solid lines in FIG. 2 indicate the flow of the record
information, while the broken lines indicate the system
control transmitted from the terminal 3.

The processor 2 performs a dissimilarity computing pro-
cess 10 for the records in the database, and a two-
dimensional plotting process 11, in such a way that the
dissimilarity corresponds to the distance between the
records. The result of the two-dimensional plotting process
11 is displayed on the display device 4 of the terminal 3. The
processor 2 computes the contradiction between the dissimi-
larity and plotted positions of the records and displays the
result of the contradiction displaying process 12 on the
display device 4. The processor 2 performs an object record
process 13 in which one or more records of the records to be
retrieved are designated as object records, and also performs
anew retrieval data set generating process 14 in which a new
retrieval data set is generated using a record group specified
according to the object records. The processor 2 performs a
conventional retrieving process 15 on the database 1 and
transmits the result to the terminal 3. It further generates a
retrieval data set in the conventional retrieving process 15,
and performs the above described process to search the
retrieval data set. It also performs the conventional retrieval
process on the new retrieval data set generated as described
above.

The above listed processes are performed by the processor
2 using software, hardware, or both. The processor 2 can be
provided with a unit for performing each of the above listed
processes. The terminal 3 is provided with a selecting device
5 such as a mouse, etc. for use in designating an object
record.

Each of the processes performed by the processor 2
shown in FIG. 2 is realized by a computer program and
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6

executed through a computer. The program is written on a
storage medium such as an optical disk, magnetic disk,
optical magnetic disk, or any other storage media, and stored
externally or in the computer.

Described below is the retrieval process using the above
described system. According to the present embodiment, the
database stores the information including the application
filing date, publication date, applicant, inventor, interna-
tional patent classification code (IPC), title, and abstract
about a published patent as an example. These items are used
as display items.

FIG. 3 is a flowchart showing the dissimilarity computing
process 10.

In the dissimilarity computing process 10, the user des-
ignates a display item (step S10), and then it is determined
whether or not the number of the designated display items is
two or more (step S11). If the number of display items is one
(no in step S11), then the dissimilarity between the records
is computed for the display item by the computing method
to be described later (step S12).

If the number of display items is two or more (yes in step
S11), the dissimilarity between the records is computed for
each display item by the computing method to be described
later (step S13). If the normalizing process is designated (yes
in step S14), the dissimilarity is normalized using the
dispersion and average value obtained for each display item
(step S15). If the weighing process is designated (yes in step
$16), then each display item is weighed corresponding to the
dissimilarity (step S17), and a dissimilarity generalizing
process is performed in which a synthetic dissimilarity is
obtained for each record (step S18).

Described below is the dissimilarity computing method.

In the present embodiment, the database is represented by
three data sets (R, A, and V). R is a set of all records in the
database. A is a set of the items in the database (7 types of
items in the present embodiment). V is a set of functions for
use in obtaining the dissimilarity between records. The value
or clement for item a (aeA) of a record r (reR) is obtained
by V (1, a). A dissimilarity computation function set D is
prepared for each item and database. All items are provided
with d (deD), and the dissimilarity for item a of two optional
records r, and r, (r;, 1,eR) is obtained by a dissimilarity
function d (ry, r,). The dissimilarity d is larger, as the
difference between records r; and r, becomes larger for item
a.

A dissimilarity function d is different for each item a.
Described below is the method of computing a dissimilarity
for each item a.

(1) When a display item is a quantitative item such as a
filing date, publication date, etc.;
the element indicating the filing date or publication date
of the record r, that is, the record element V (r, a)
corresponding to the display item a, is converted into
a value, for example, the number of days counted
from January 1, 1. Next, the square root or absolute
value of the difference between the converted values
of two optional records is represented by the follow-
ing equation (1), and the dissimilarity is represented
by the dissimilarity function d.

M

d(ri, r) = V{V(r1, @) = V(r2, @)

(2) When a display item indicates a set of identifiers or
proper nouns, such as applicants and inventors;
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The dissimilarity is obtained by the following equation
(2) as a reciprocal of a value obtained by adding 1 to
the number of identifiers or proper nouns commonly
contained in one record element V (r;, a) and the
other record element V (r,, a) of two optional
records.

d(ry.45)=1/[1+size of {V(r,a)NV(r,a)}] 2
where “size of” (xMNy) indicates the number of elements

commonly contained in X and y.

(3) When a display item indicates an item comprising a
plurality of categories, such as international patent
classification code (IPC);

The element V corresponding to the item a is numeri-
cally represented after being weighed. A portion
corresponding to a larger category in the element is
weighed as being heavier. The square root or abso-
lute value of the difference between the numerically
represented values is referred to as a dissimilarity.

Assume that the element V corresponding to the item a is

categorized into n columns, that the number of values
(types) assignable to each column is Ki (where i=1, 2, . . .,
n), and that the element V is represented by C1 C2 . . . Cn.
C1 indicates the largest category, and categories become
smaller from C1 to Cn. At this time, the value k(r) of the
weighed element V is obtained by the following equations
(3) and (4).

k(r)=k (P)+(+ . . +K,(») (©)]
i=n)

n (€]
Ki(r)= .
Ci XKy X Ky X=X K, (i<n)

As shown by these equations, a classification item Ci is
weighed with a product of all values applicable to subse-
quent smaller classification items. However, each value of
K; (i=2, . . ., n) depends on the value of C,_;. Therefore, a
larger classification for the element V is weighed with a
larger value, and represented as k(r).

Using the weighed value k(r), the dissimilarity is obtained
by the following equation (5).

In this case, a square root or absolute value of

®

d(ry, ra) = N k(ry) —k(r2)¥?

the difference between the weighed values k(r) for two
optional records r; and r, is defined as a dissimilarity.

(4) When a display item refers to a sentence or text, such
as titles and abstracts;
the dissimilarity is computed using the number of
matching keywords (the number of words commonly
used in the two records) after extracting a word as a
keyword from each sentence.

Assuming that the sentence corresponding to the item a of
the record r; contains the keyword of Wi (i=1, . . ., n) while
the record r, contains the keyword of Wj (j=1, . . . , m), the
dissimilarity is computed by the following equations (6) and

™.

n

d(ry, r2) = 1/[1 +Z -Zsame(W‘-, W)

=1 !

©
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-continued

0 x+y
same (x, y) = | =y

M

It is also possible to extract only the keywords included in
a predetermined keyword list.

Furthermore, according to the method of Watanabe (A
Divergent Thinking Support System “Keyword Associator”
version 2, the 15th System Engineering Study Association of
the Automatic Measurement Control Academy, pp9-16
(1994) by Isami Watanabe), words can be extracted with
ordinary words excluded. The associative between the
extracted keywords is first computed, and then the dissimi-
larity can be computed by equation (8) according to the
associative.

n

d(rl,rz):l/[1+z

=1

m ®
Z associative (W;, W;)
=1

The associative (Wi, Wj) is obtained as follows.

An n-dimensional (n indicates a total number of words)
vector space is set with each word defined as a unit vector
o for all words in an input text information or a set of words
extracted from the input text information. In the space, the
text t is represented as a vector using the significance St(w)
as follows.

t=(St(®1), St(®2), . . . , St(ewn)) @)
where t, is normalized as being 1 in size.
t=t]|t) CD]

Using the value t, the associative (o, w;) is represented by
the following equation.

- 8"
associative (w;, w;) = Z (w; 1) (5 - wj)
k=1

where T indicates the number of texts. The significance
St(w) is determined based on the number of occurrences of
a word. A predetermined associative dictionary contains
synonyms and related keywords. By referring to the asso-
ciative dictionary, an insignificant word can be removed
prior to computing the dissimilarity.

Furthermore, the dissimilarity can be computed using the
keyword list containing a set of keywords or words. In this
case, the above described keyword extracting process is
omitted. Otherwise, a retrieving method similar to the above
described retrieval process is followed. Of the keywords
extracted from the text and words in the keyword list, the
synonyms defined by the associative dictionary can be
processed as identical words. Furthermore, a dissimilarity
can be computed using the associative for identifiers and
proper nouns.

Described below is the case where a dissimilarity is
determined based on a plurality of display items.

When a plurality of display items are designated, the
dissimilarity between two records is obtained by the above
described method for each item. Then, the average and
dispersion values of the obtained dissimilarity are computed
for each item. Using the average and dispersion values, the
dissimilarity is normalized. The computed dissimilarities are
added up to obtain a synthetic dissimilarity between two
records.
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If a plurality of items As = A (AS=¢) have been selected,
the synthetic dissimilarity Dis (r, r,) of the record r,, r,eS
in the retrieval data set SR is computed by the following
equation (9).

Dis(ri, r2) = Y A(datry, r2) - E(da)) /| V (da)} ®

acAs

In equation (9), da (daeD) is the dissimilarity obtained
using a dissimilarity computation function corresponding to
the item a. E(da) and V(da) indicate the average and dis-
persion values of the dissimilarity da(r;, ;) for r;, r;=S (r;=1;)
respectively. The dissimilarities for respective items can be
added up to obtain a synthetic dissimilarity.

The user can designate a weighing of W(a) for the item a
€ As. In this case, the synthetic dissimilarity can be obtained

by the following equation (10).

Dis(ri, r2) = Y W(@-{(dalri, r;) - Eda)/ V (da)} (10

acAs

Described below is the two-dimensional plotting process.

The two-dimensional plotting process is performed by a
multidimensional scaling, such as the Kruskal method
described in the following documents [1] and [2].

[1] J. B. Kruskal: “MULTIDIMENSIONAL SCALING
BY OPTIMIZING GOODNESS OF FIT TO A NONMET-
RIC HYPOTHESES., PSYCHOMETRIKA, VOL. 29,
No.1, pp 126 (1964).

[2] J. B. Kruskal: “NONMETRIC MULTIDIMEN-
SIONAL SCALING: A NUMERICAL METHOD”,
PSYCHOMETRIKA, VOL.29, No.2 pp 115129 (1964).

According to the multidimensional scaling, the coordinate
computation and record arrangement are performed in a way
that the distance between data plotted on a two-dimensional
plane reflects the difference between the given data.

FIG. 4 is a flowchart showing the two-dimensional plot-
ting process 11 shown in FIG. 2. When the two-dimensional
plotting process starts, the dissimilarity obtained by the
dissimilarity computing process is prepared (step S20), and
then the initial arrangement is selected (step S21). In select-
ing an initial arrangement, either the arrangement in which
records are plotted in line or a random arrangement is
selected. Next, according to the selected arrangement
method, the records in the retrieval data set are initially
arranged (S22). Then, the initially arranged records are
processed by the Kruskal method (step S23).

In the Kruskal method, the inconsistency between the
order of distances between data in the initial arrangement
and the order of the sizes of given differences is computed
as a contradiction. An arrangement with smaller contradic-
tion between the record arrangement and dissimilarity can
be obtained by repeatedly amending the arrangement to
reduce the contradiction. Based on the obtained arrangement
coordinates, the records are finally plotted in two dimen-
sions (step S24). The contradiction ranges from 0% to 100%.
The records can be plotted in one dimension or three
dimensions. When the user selects a record using a selecting
device, etc., the contents of each item of the selected record
can be displayed on the same screen or on different screens.

In the contradiction displaying process 12 shown in FIG.
2, the contradiction is displayed on the display screen. At
this time, the contradiction can be displayed in one of the
three following methods.

(1) A numerical value is displayed in the arca where the
record is plotted.
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(2) A bar graph is displayed on either side of the screen
where the record is displayed.

(3) The point or background of the plotted record is
displayed in a different color.

In this case, a color-to-contradiction correspondence list
can be displayed.

Described below is the object record process 13 shown in
FIG. 2.

An object record to be retrieved is selected by the user
from existing records in the database. The user newly
generates a record with only the necessary items properly set
to define it as an object record. The object record is dis-
played as being distinguished from other records on the
screen where records are plotted. If the object record is
improperly set, an appropriate object record can be selected
and highlighted on the screen after removing the improper
object record and repeating the processes by the above
described methods. The object record can be selected from
the records displayed on the screen using the selecting
device, etc.

Described below is the new retrieval data set generating
process 14 shown in FIG. 2.

The generation of a new retrieval data set is controlled
through the screen on which records are plotted. FIG. S is a
flowchart showing a new retrieval data set generating pro-
cess.

In the new retrieval data set generating process, the user
first selects one of the three following methods as the new
retrieval data set generating process (step S30). In the first
method A, the user designates an object record and distance
(step S31), and automatically selects the record plotted in a
circle having the object record as its center and having its
radius equal to the designated distance (step S32).

In the second retrieving method B, the user designates an
optional area on the screen by referring to the object record
(step S33), and selects a record in the designated area (step
S34). The area can be designated by the user by enclosing an
optional area using a selecting device.

In the third retrieving method C, the user designates an
optional point on the screen (step S35), and selects the
record indicated by the designated point (step S36). The
point can be designated using the seleting device.

Then, the record set selected by one of the above
described three methods is defined as a new retrieval data set
(step S37).

The new retrieval data set is generated by referring to the
displayed contradiction. To efficiently select a record having
a high associative with the object record, a comparatively
small area should be selected when the contradiction is
smaller, that is, when the reliability is high. When the
contradiction is larger, a comparatively large area should be
designated when designating a record.

According to the present embodiment, the following
method can be followed to select a display item more
appropriate for retrieval. First, two or more object records
are defined, and the records are displayed in two dimensions
with a display item designated. Then, one or more display
items are repeatedly selected to move the two object records
closer to each other. When the two objects are the closest to
each other, the subsequent retrieval is performed using the
one or more display items obtained.

Described below is an example of displaying data on the
screen by the above described retrieving method.

First, a preliminary retrieval is performed by the conven-
tional retrieving method. For example, a retrieval data set
containing 52 records has been obtained by repeating the
retrieval of keywords for the items of names and abstracts.



5,913,211

11

As a result of the preliminary retrieval, it is found that the
records numbered 0016 and 0038 are the necessary records.
Therefore, these records are designated as object records.

FIG. 6 shows a display result of the above described
retrieval data set used when only the application filing date
is designated as a display item. The contradiction on this
display is 0.24253%. The points in the figure indicate a
plotted record, and the digits indicate record numbers. The
bold circle in the figure indicates an object record. FIG. 7 is
an enlarged view of the area R1 around the object record
0016 shown in FIG. 6. FIG. 8 is an enlarged view of the area
R2 around the object record 0038.

FIG. 9 shows a display result of the above described
retrieval data set used when only the publication date is
designated as a display item. The contradiction on this
display is 0.24353%. FIG. 10 is an enlarged view of the area
R3 around the object record 0016 shown in FIG. 9. FIG. 11
is an enlarged view of the area R4 around the object record
0038.

FIG. 12 shows a display result of the above described
retrieval data set used when only the applicant is designated
as a display item. The contradiction on this display is 0.0%.

FIG. 13 shows a display result of the above described
retrieval data set used when only the inventor is designated
as a display item. The contradiction on this display is 0.0%.
FIG. 14 is an enlarged view of the area R5 around the object
record 0038 shown in FIG. 13. FIG. 15 is an enlarged view
of the area R6é around the object record 0016.

FIG. 16 shows a display result of the above described
retrieval data set used when only the international patent
classification code is designated as a display item. The
contradiction on this display is 22.8363%. FIG. 17 is an
enlarged view of the area R7 around the object records 0016
and 0038 shown in FIG. 16. In this display, the two object
records are plotted close to each other.

FIG. 18 shows a display result of the above described
retrieval data set used when only the title is designated as a
display item. The contradiction on this display is
0.0910077%. FIG. 19 is an enlarged view of the area R8
around the object records 0016 and 0038 shown in FIG. 18.
In this display, the two object records are plotted on the same
point.

FIG. 20 shows a display result of the above described
retrieval data set used when only the abstract is designated
as a display item. The contradiction on this display is
27.8011%.

According to the display examples shown in FIGS. 6
through 20, the object records are plotted closely when the
international patent classification code or title is designated.
FIG. 21 shows an example of displaying the retrieval data
set by designating the international patent classification code
and name as display items by referring to the above
described display results. FIG. 22 is an enlarged view of the
area R9 around the object records 0016 and 0038 shown in
FIG. 21.

According to the display example shown in FIG. 21, the
record having a lesser relationship with the object record is
plotted away from the object record relating to the interna-
tional patent classification code and title. The contradiction
is 14.4301%, which is not so low. Based on the retrieval
result, a new retrieval data set is generated by selecting only
the records closely arranged around the object record. The
subsequent retrieval can be performed using the new
retrieval data set without including unnecessary records.

Described next is a process of generating a retrieval data
set by selecting a record using the object record. The method
of selecting a record according to the present embodiment is
one of the following methods.
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FIG. 23 shows the screen displayed when a record is
selected by the first selecting method. According to this
method, when the user designates an object record and
distance (the length of the arrow shown in FIG. 23), the
system displays on the screen a circle having the designated
object record as its center with the designated distance
defined as its radius. Then, the system collects the records
contained in the displayed circle as a new retrieval data set.

FIG. 24 shows the screen displayed when a record is
selected by the second selecting method. According to this
method, when the user designates an area (the encircled area
in FIG. 24) on the display screen using a selecting device
such as a mouse, etc., the system collects the records in this
area and generates a new retrieval data set.

FIG. 25 shows the screen displayed when a record is
selected by the third selecting method. According to this
method, when the user directly designates a record displayed
on the screen (indicated by the arrow in FIG. 25) using a
selecting device such as a mouse, etc., a new retrieval data
set is generated with the designated record.

Next, the display of contradiction is described by refer-
ring to a practical example.

FIGS. 26, 27, and 28 show display examples of a large,
medium, and small contradiction respectively. The numbers
in the box at the lower portion of the figures indicate the
contradiction. The box also functions as a bar graph indi-
cating the contradiction by the ratio of the left pattern
extending from the left end of the box, to the full length of
the box. Records are indicated in the oval portions in FIGS.
26, 27, and 28, and the density of each background of each
oval also indicates the contradiction. The correspondence
between the density of the background and the contradiction
is represented by the box on the left in each figure. It is also
possible to represent the contradiction by various colors of
the oval portion, and represent the relationship between each
color and a contradiction level using the box on the left side.

According to the data base searching method, the mis-
retrieval and generation of noise can be simultaneously
reduced when a retrieval data set is generated. The retrieval
data set can contain a large number of records. Since each
record can be plotted with the dissimilarity between records
displayed on the screen, the records not related to the
retrieval can be easily detected using the retrieval data set,
and the object record can be successfully retrieved in a short
time.

According to the database searching method of the
present invention, a large number of records can be dis-
played with the associative between records clearly dis-
played. Therefore, the retrieval can be continuously per-
formed even if it is performed with a retrieval item and
conditions amended when a new retrieving method is
adopted, thereby improving the retrieval efficiency.
Furthermore, since the dissimilarity between records can be
displayed in consideration of a plurality of items, the
retrieval efficiency can be successfully improved.

The database searching method can also display on the
screen the retrieval data set corresponding to a designated
item. Therefore, relating to the designated item, the records
closely related to the object record can be easily detected. If
the user is informed of the retrieval data set and object
record, then the relationship between the retrieval data set
and object record can be derived by displaying the retrieval
data set using another item. Accordingly, the user can be
easily informed which item should be designated to retrieve
the most appropriate record. Since trials can be easily
performed to specify a retrieval item as described above, the
user can quickly learn how to specify a retrieval item
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according to the present invention. As a result, the user can
quickly process data when different databases are used for
various purposes.

What is claimed is:

1. A database searching method for searching a database
having records including information about a plurality of
items, comprising the steps of:

generating a retrieval data set by selecting a plurality of

records from the database;

designating an item in the plurality of items as a display

item;

specifying an item element corresponding to the display

item in the plurality of records in the retrieval data set;
numerically representing a difference between the item
elements of two records in the plurality of records
contained in the retrieval data set as a dissimilarity;
plotting and displaying the plurality of records in a way
that the dissimilarity corresponds to a distance between
the two records; and

displaying a contradiction which is a value indicative of

a degree of inconsistency between a positional arrange-
ment of the plurality of plotted records and a numerical
value of the dissimilarity.

2. The database searching method according to claim 1,
further comprising the steps of:

specifying a record in the plurality of records as an object

record;

selecting a record group from the plurality of plotted

records on the basis of the object record; and
retrieving a record from the selected record group.

3. The database searching method according to claim 1,
wherein

the plurality of records are plotted on a two-dimensional

plane; and

the dissimilarity corresponds to the distance between the

two records on the two-dimensional plane.

4. The database searching method according to claim 1,
wherein

when the display item refers to a quantitative item, the

dissimilarity is represented as a square root of a dif-
ference of quantities represented by the item elements
of the two records.

5. The database searching method according to claim 1,
wherein

when the display item refers to an item including a

plurality of categories, the item element of the plurality
of records is weighed and numerically represented in
such a way that a portion corresponding to a larger
category in the element is heavier in weight, and

the dissimilarity is obtained as a square root of a numeri-

cally represented difference between the two records.

6. The database searching method according to claim 1,
wherein

when the display item refers to a keyword list, the

dissimilarity is obtained on a basis of a number of
elements commonly contained in the two records.

7. The database searching method according to claim 6,
wherein

the dissimilarity is represented as a reciprocal of a value

obtained by adding 1 to the number of elements com-
monly contained in the two records.

8. The database searching method according to claim 1,
wherein

when the display item refers to an item including a

document, the dissimilarity is obtained according to a
number of words commonly contained in the two
records.
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9. The database searching method according to claim 8§,
wherein

the dissimilarity is represented as a reciprocal of a value
obtained by adding 1 to the number of words com-
monly contained in the two records.
10. The database searching method according to claim 1,
wherein

when the display item refers to an item containing a
document, the dissimilarity is obtained according to a
sum of associatives between words contained in the
two records.

11. The database searching method according to claim 10,

wherein

the dissimilarity is represented as a reciprocal of a value
obtained by adding 1 to the sum of the associatives.
12. The database searching method according to claim 1,
further comprising the steps of:

designating a second display item in the plurality of items;

specifying second item elements corresponding to the
second display item in the plurality of records;

numerically representing a difference between the second
item elements of the two records and displaying the
difference as a second dissimilarity;

normalizing the dissimilarity and second dissimilarity;

obtaining a synthetic dissimilarity by adding the normal-
ized dissimilarity to the normalized second dissimilar-
ity; and

plotting the plurality of records in such a way that the

synthetic dissimilarity corresponds to the distance
between the two records.

13. The database searching method according to claim 12,
wherein

in the step of obtaining the synthetic dissimilarity, the

normalized dissimilarity and second dissimilarity are
added up after being weighed depending on a signifi-
cance.

14. The database searching method according to claim 1,
wherein the plurality of plotted records and the contradiction
are numerically displayed on a same screen.

15. The database searching method according to claim 1,
wherein the contradiction is represented by a bar graph.

16. The database searching method according to claim 1,
wherein the contradiction is represented by colors of the
plurality of plotted records.

17. A database searching method for searching a database
having records including information about a plurality of
items, comprising the steps of:

generating a retrieval data set by selecting a plurality of

records from the database;

designating a plurality of display items in the plurality of

items;

specifying item elements corresponding to each of the

plurality of the display items in the plurality of records
in the retrieval data set;
numerically representing a difference between the item
elements of two records in the plurality of records for
each of the plurality of display items, as a dissimilarity;

normalizing the dissimilarity for each of the plurality of
display items;

adding up the normalized dissimilarities for the two

records;

plotting and displaying the plurality of records in such a

way that the added-up dissimilarity corresponds to the
distance between the two records; and
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displaying a contradiction which is a value indicative of
a degree of inconsistency between a positional arrange-
ment of the plurality of plotted records and a numerical
value of the dissimilarity.

18. A database searching system for searching a database
having records including information about a plurality of
items, comprising:

database storage means for storing the database;

processing means for numerically representing as a dis-
similarity a difference between elements of two records
in a plurality of records selected in the database, said
elements corresponding to a display item designating
from among the plurality of items; and

display means for plotting and displaying the plurality of
records in such a way that the dissimilarity corresponds
to a distance between the two records; and for display-
ing a contradiction which is a value indicative of a
degree of inconsistency between a positional arrange-
ment of the plurality of plotted records and a numerical
value of the dissimilarity.

19. The database searching system according to claim 18,

wherein

said processing means selects a record group from the
plurality of plotted records on a basis of an object
record specified from among the plurality of records;
and

a new retrieval data set is generated with the selected
record group as a new object to be searched.
20. A database searching system for searching a database
using a computer, comprising:
a database for storing a plurality of records including
information about a plurality of items;

a processor for numerically representing as a dissimilarity
of difference between elements of two records in the
plurality of records stored in the database, said ele-
ments corresponding to a display item designated from
among the plurality of items; and

a display device for plotting and displaying the plurality
of records in such a way that the dissimilarity corre-
sponds to a distance between the two records, and for
displaying a contradiction which is a value indicative of
a degree of inconsistency between a positional arrange-
ment of the plurality of plotted records and a numerical
value of the dissimilarity.

21. The system according to claim 20, wherein

said processor specifies records as a new retrieval data set,
from the plurality of records displayed on said display
device on the basis of an object record selected by a
user.

22. A database searching system for searching a database

using a computer, comprising:

a database for storing a plurality of records including

information about a plurality of items;

a processor for numerically representing as a dissimilarity
a difference between elements of two records in the
plurality of records stored in the database, said ele-
ments corresponding to a plurality of display items
designated from among the plurality of items, for
normalizing the dissimilarity for each of the plurality of
display items, and for adding the normalized dissimi-
larity for the two records; and
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a display device for plotting and displaying the plurality
of records in such a way that the added-up dissimilarity
corresponds to a distance between the two records, and
for displaying a contradiction which is a value indica-
tive of a degree of inconsistency between a positional
arrangement of the plurality of plotted records and a
numerical value of the dissimilarity.

23. A computer-readable storage medium comprising

computer programs used to direct a computer to perform the
function of:

generating a retrieval data set by selecting a plurality of
records from a database having records including infor-
mation about a plurality of items;
specifying from item elements of the plurality of records
in the retrieval data set an item element corresponding
to a display item designated in the plurality of items;

numerically representing a difference between item ele-
ments of two records in the plurality of records con-
tained in the retrieval data set as a dissimilarity;

plotting and displaying on a display device the plurality of
records in such a way that the dissimilarity corresponds
to a distance between the two records; and

displaying a contradiction which is a value indicative of
a degree of inconsistency between a positional arrange-
ment of the plurality of plotted records and a numerical
value of the dissimilarity.

24. The storage medium according to claim 23, further
including computer programs used to direct the computer to
perform the functions of:

specifying records as a new retrieval data set from the

plurality of records displayed on said display device on
the basis of an object record selected by a user.

25. A computer-readable storage medium comprising
computer programs used to direct a computer to perform the
functions of:

generating a retrieval data set by selecting a plurality of

records from a database having records including infor-
mation about a plurality of items;

specifying from item elements of the plurality of records

in the retrieval data set a plurality of item elements
corresponding to a plurality of display items designated
in the plurality of items;

numerically representing a difference between item ele-

ments of two records in the plurality of records con-
tained in the retrieval data set as dissimilarities for each
of the plurality of display items,

normalizing the dissimilarities for each of the plurality of
display items;

adding up the normalized dissimilarities for the two
records;

plotting and displaying on a display device the plurality of
records in such a way that the added-up dissimilarity
corresponds to the distance between the two records;
and

displaying a contradiction which is a value indicative of
a degree of inconsistency between a positional arrange-
ment of the plurality of plotted records and a numerical
value of the dissimilarity.
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